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uncertainties: a reply to Pati~no
& Vanderpoorten (2015)
ABSTRACT
Recently, Pati~no & Vanderpoorten (2015,
Journal of Biogeography, 42, doi:10.1111/
jbi.12492) commented on our manuscripts
about patterns and processes of global
bryophyte invasions. In particular, they
argued that the criteria we have used to
identify alien bryophytes (i.e. anomalous
geographical distribution, preference for
disturbed habitats, indirect associations
with some means of human transport) are
insufficient in the absence of further evi-
dence. We fully agree with this statement.
Consequently, we had used the above-
mentioned criteria only for the identifica-
tion of ‘cryptogenic’ (i.e. probable alien)
species and have stated this explicitly in
our manuscripts. Thus, we conclude that
Pati~no & Vanderpoorten (2015) have
drawn misleading conclusions on the way
we defined aliens. Nevertheless, we
acknowledge that given the excellent long-
distance dispersal capacities of bryophytes,
diverging opinions between different
experts on the native, alien or cryptogenic
status of a particular bryophyte species in
a given region do sometimes exist.
Keywords Alien species, bryophyte bio-
geography, cryptogenic species, invasion,
nativeness, naturalization, non-native, spe-
cies distribution.
Until recently, bryophyte invasions have
received little attention in invasion ecology
(Pysek et al., 2008). To improve knowl-
edge on this taxonomic group we have
compiled data on bryophyte invasions in
82 regions (countries, federal states,
islands) from all over the globe and subse-
quently analysed macroecological patterns
in this dataset (Essl et al., 2013, 2014a,b).
In a recent correspondence, Pati~no &
Vanderpoorten (2015) have questioned the
criteria we supposedly had applied to iden-
tify bryophytes as aliens in particular
regions. Specifically, the authors argue that
‘. . . anomalous geographical distribution,
preference for disturbed habitats, and asso-
ciations with some means of human trans-
port’ are insufficient criteria for identifying
alien species in the absence of further evi-
dence.
We fully agree with the argument that
identifying alien species in taxonomic
groups for which historical data are scarce
and which have effective means of natural
long-distance dispersal (Vanderpoorten
et al., 2011; Lewis et al., 2014) is a daunt-
ing task. Consequently, we not only
applaud a claim for a conservative
approach (Pysek, 2003) but also think that
we have applied such a conservative
approach. First, we only included regions
where we considered documentation of
alien status reliable: to ensure that avail-
able expert knowledge of alien and crypto-
genic bryophyte occurrences is properly
accounted for, we contacted approximately
25 regional bryologists who reviewed the
data for their region of expertise (see
Acknowledgements in Essl et al., 2013).
Second, we made use of the concept of
‘cryptogenic’ species. In biogeographically
less well-known taxonomic groups such as
bryophytes, there is often a substantial
proportion of species which may be con-
sidered alien for a range of possible rea-
sons (i.e. lack of old records, association
with anthropogenic ecosystems, anomalous
distribution), although a definite assess-
ment is not yet possible (cf. S€oderstr€om,
1992). For such suspicious aliens, the term
‘cryptogenic’ has been proposed (Carlton,
1996). The recognition of cryptogenic spe-
cies has several benefits. In particular, it
allows for a separate analysis of this group
to look for possible differences with well-
documented aliens (Essl et al., 2014b).
Moreover, it flags species for which addi-
tional research for assessing their biogeo-
graphical status is needed.
We underline that the criteria criticized
by Pati~no & Vanderpoorten (2015) and
cited above have only been used for the
identification of such cryptogenic species
and not for aliens in the strict sense. The
identification of alien bryophytes required
further well-documented evidence such as
molecular studies, observed introduction
events, association with introduction path-
ways (e.g. occurrence as an epiphyte on
ornamental plants, or as a weed in horti-
cultural supplies), or robust floristic or
biogeographical evidence provided by
regional bryofloras, bryological studies or
experts. Similarly, the availability of several
complementary indications of non-native
status, such as new occurrences of conspic-
uous bryophyte species which have previ-
ously been absent from bryologically well-
researched regions outside their native
ranges and which are restricted to anthro-
pogenic habitats, in combination also qual-
ified a species for assignment of alien
status in our analyses.
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We have explained this approach explic-
itly in our manuscripts (Essl et al., 2013, p.
1936). We thereby have classified 107
occurrences as cryptogenic (c. 26% of all
occurrences in the dataset) and subse-
quently have investigated their impact in a
separate analysis (Essl et al., 2014b).
However, we surmise that this crucial
methodological detail has been missed or
misinterpreted by Pati~no & Vanderpoorten
(2015) as they do not refer in their Corre-
spondence to the inclusion of a cryptogenic
category in our dataset and instead errone-
ously state that we have applied these
criteria to identify true alien bryophytes.
In addition, Pati~no & Vanderpoorten
(2015) highlight several island groups
(Hawaii, St Helena, Macaronesia) and
argue that available data are insufficient to
allow for the identification of alien bryo-
phytes for these regions. However, in our
view this is not the case. For St Helena,
which hosts a large number of alien bryo-
phytes (22 species), historical records of
alien bryophytes date back into the 19th
century: Phaeoceros carolinianus and Pseu-
doscleropodium purum were first recorded
in 1875 (Dickson, 1967), thus being the
first recorded alien bryophytes outside Eur-
ope (Essl et al., 2013). In addition, a new
bryophyte checklist for St Helena has
recently been published (Wigginton, 2013)
and these data were provided to us prior to
publication by the editors. Based on this
dataset, Bryum argenteum and Tortula mu-
ralis, which are indeed widespread natives
in the Northern Hemisphere, have been
identified as alien species for St Helena.
Tortula muralis has only recently been
recorded in anthropogenic habitats near
the largest settlement on this island,
whereas Bryum argenteum was reported
earlier but remains confined to anthropo-
genically disturbed habitats (P. Lambdon,
Royal Botanic Gardens, Kew, pers. comm.).
Similarly, alien bryophyte species are well
recorded in Hawaii and Macaronesia (see
data sources provided in Appendix S3 in
Essl et al., 2013), and their alien status for
the latter archipelago has been checked by
J.P. Frahm (University of Bonn), an expert
bryologist familiar with the bryophyte flora
of the region. We further acknowledge that
– as is also the case in many other biogeo-
graphically insufficiently known taxonomic
groups (Hulme & Weser, 2011) – diverging
opinions between experts on the alien or
native status of a particular bryophyte spe-
cies in a given region do sometimes exist. In
this regard, the floristic status of bryophytes
on islands is sometimes particularly difficult
to assess, as has been pointed out by Pati~no
& Vanderpoorten (2015) referring to Pla-
giochila retorsa and Syntrichia bogotensis in
Macaronesia.
We support the call by Pati~no & Van-
derpoorten (2015) to apply robust criteria
and use new approaches such as molecular
and phylogeographical methods to identify
alien species for which historical distribu-
tion records are scarce, and we appreciate
the discussion of the advantages of and
risks associated with using different criteria
for identifying alien bryophytes. In addi-
tion, we agree that new research may shed
new light on the biogeography of some
bryophytes, which in turn may affect the
assessment of their floristic status.
However, we also conclude that Pati~no &
Vanderpoorten (2015) have misinterpreted
our criteria for identifying alien and cryp-
togenic bryophyte species, which were
actually much more conservative than they
suspect. We are hence confident that the
patterns we have detected are robust.
Franz Essl
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